Animal cells can change shape and move by using
The reason for the pulses of lamellipodial retraction actin polymerization to drive plasma membrane prois believed to be to exert tension on a family of transtrusion. Giannone and coworkers (this issue of Cell) membrane receptors known as integrins, which bind describe how cells periodically pull back on these prooutside the cell to extracellular matrix (ECM) proteins trusions in order to sense and respond to the rigidity and inside the cell to the actin cytoskeleton. on these substrates. The periodic retractions could be The overall rate of protrusion depends on the difference an integral part of the cell's mechanism for sensing its between the actin polymerization rate and the retroenvironment-if the integrins do not move when the grade flow, and in some cases the speed of rearward retraction occurs, this indicates that the substrate is actin network motion equals the speed of actin polymerrelatively rigid and the stretch exerted on the adhesion ization and there is no net forward movement of the site will then enhance integrin binding to the ECM and plasma membrane. At first sight this retrograde flow stabilize the protrusion. Indeed, each wave of lamelliseems counterintuitive-why move the actin filaments podial retraction coincides with the appearance of integbackward when movement is dependent on actin polyrin and paxillin foci close to the front of the lamellipodmerization driving the membrane forward? ium, indicating that the contraction activates integrin In this issue, Giannone and colleagues shed new light signaling leading to integrin clustering and association on the function of retrograde flow by showing that exof signaling proteins. There is therefore a tradeoff betending lamellipodia often undergo periodic retractions, tween maximizing forward protrusion through actin polywhich occur at a frequency similar to the time it takes merization and stabilizing the membrane attachments to newly generated actin filaments to move from the front the substratum through retraction. to the back of the lamellipodium. Interestingly, these
The contraction waves could be perpetuated through retractions do not occur synchronously over the whole a positive feedback loop where the integrin signaling lamellipodium, and they were only able to detect them stimulates release of signaling molecules such as MLCK by devising methods to analyze the behavior of small so that they are transported by retrograde flow to the sections of the cell perimeter in detail. This may be why back of the lamellipodium. MLCK would then stimulate the retractions have not been observed previously. The increased MLC phosphorylation and actomyosin conauthors propose that retrograde flow brings signaling traction, activating integrins and a subsequent round of molecules from the front of the lamellipodium, where MLCK release at the front of the lamellipodium. What is they are probably activated, to the back, where they unclear is whether the MLCK is activated in pulses at the act. One of these molecules is myosin light chain kinase front of the lamellipodium, or whether it is constitutively (MLCK), which activates myosin-based contractility. 
